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With the large-scale development of urban underground space, foundation pit engineering has become one of the important
geotechnical engineering topics in urban construction. In this paper, the effects of foundation pit excavation and precipitation on
adjacent buildings are studied in detail. ,e main research work includes the following aspects: summarizing and analyzing the
soil consolidation theory, foundation pit excavation, and precipitation process; the influencing factors of the adjacent soil layer
displacement; the influence mechanism and influence types of foundation pit excavation and precipitation on adjacent buildings.
,e finite element model considering the whole process of foundation pit excavation is established, and the variation law of the
upper layer displacement around the foundation pit is analyzed. ,e deformation law of the retaining structure, the calculation
results of precipitation and nonprecipitation, and different excavation methods will be analyzed and compared. ,e calculation
results show that the displacement of the soil layer around the foundation pit is also different between different excavation
methods. As the distance between the foundation pits increases, the lateral displacement of the underground continuous wall near
the frame structure gradually decreases. ,e distance from the foundation pit wall is 30m.,e maximum value of the lateral shift
is reduced by 4.7% compared with 5m. ,e foundation pit is studied, as well as the law of internal force variation of adjacent
buildings caused by digging and precipitation, and checking the safety and adaptability of structural members. ,e calculation
results show that a large additional internal force will be generated on the bottom floor of the adjacent building, and some
structural members will be damaged by the bearing capacity.

1. Introduction

,e design and construction of deep foundation pit engi-
neering have the characteristics of high technical content
and strong comprehensiveness, which makes it difficult for
some deep and even serious engineering accidents in some
deep foundation pit excavation projects [1]. It is because the
key technology is not designed and processed to create a
tragedy, resulting in huge economic losses and serious social
negative effects. It can be seen that with the gradual increase
in the construction of deep foundation pits, the safety factor
is gradually increasing, and the related deep foundation pit
technology will be gradually improved through the study of
some successful and failed deep foundation pit engineering,
and in the experience of engineering practice, we should
accumulate experience and continuously improve and

promote the development of deep foundation pit con-
struction technology and design theory.

Given the current emphasis on the construction in-
dustry, many domestic and foreign research teams have
begun to impact settlement building in-depth study. Lin [2]
used a bottom center column to distribute an excessive
differential settlement of up to 75mm to assess the stresses
caused by excessive differential settlement in a typical ten-
story reinforced concrete building. ,e analysis of damage
and the resulting management of the built environment
often requires high costs due to the establishment of reliable
predictive models and the amount of data required to define
the most appropriate repair work [3]. To understand the
impact of forced migration and rural community resettle-
ment on the very different built environment in urban
environments, Billig [4] describes the process by which
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changes in the physical environment lead to major changes
in the social fabric of the community and the cultural
identity of community members. Xue [5] introduced the
latest research results of ratcheting behavior of aluminum
alloy 2124-T851 under uniaxial load to determine the effect
of stress amplitude and average stress on material strain
response. Nová?Ek [6] proposed different types of vertical
shear analysis methods and their distribution and presented
them on models with various levels of detail. Nan [7] not
only ensures the safety of building construction and oper-
ation through settlement observation and analysis of set-
tlement law but also provides reference and basis for the
design and construction of similar high-rise buildings. Zana
[8] used numerical simulation to determine the parameters
that have the greatest impact on the shallow structural
settlement and extended this analysis to determine the key
parameters used to predict the residual tilt of the structure.
Mirsayapov [9] used different calculation models to study
the numerical calculation of foundation settlement of high-
rise buildings, including the improved Pasternak model
based on the analysis of ground deformation map under
three-axis state loading. Jin [10] studied the influence of the
natural environment on the subsidence model through
spatial and statistical analysis. Natural factors such as to-
pography, rivers, and sunlight affect the construction of
settlements at the regional and local levels. Li [11] in order to
study the law of surface and upper surface settlement during
foundation pit excavation, based on the theoretical analysis,
combined with the on-site monitoring data of the Liuliuhu
station in Shenyang, the numerical model of the surface
settlement was proposed and analyzed.

Foundation pit excavation will cause uneven settlement
on the surface of the pit, which will affect the normal use of
adjacent buildings and even cause damage to adjacent
buildings. At the same time, the adjacent buildings as
overloading will cause the vertical and lateral deformation of
the foundation pit to further increase, which may endanger
the safety of the foundation pit excavation process. ,ere-
fore, the foundation pit interacts with adjacent buildings and
interacts with each other. At present, there has been a lot of
research and achievements on the surface deformation
caused by the excavation of foundation pits at home and
abroad.,ere are also some research results on the influence
of surface deformation on adjacent buildings. However,
there are few studies on the deformation of foundation pits
and buildings under the joint action of foundation pit
support structure, soil, and surrounding buildings.

In order to study the factors affecting the settlement of
buildings, many research teams have carried out detailed
analysis from various aspects and achieved good results. In
order to study the influence of foundation pit excavation on
the underground pipeline, Zhang established a three-di-
mensional model of the pipeline and foundation pit and
analyzed the change law of pipeline deformation during the
excavation process [12, 13]. JasonWilliams [14] incorporates
hydrological data and ecohydrological relationships into
ecological site descriptions (ESDs), based on resilience-
based strategic assessments and management of ecological
state dynamics that affect national vulnerabilities, thereby

improving sustainability education in assessing pastures and
guiding the utility of resilience management strategies.
Based on the monitoring data of the Shanghai Symphony
Orchestra's foundation pit project and the operating tunnel
and enclosure structure, Zhang analyzed the laws and
characteristics of ground settlement around the project,
deformation of the diaphragm, horizontal convergence, and
vertical displacement of the foundation pit during different
construction stages [15]. Jun [16] combined with the rare
case of high-speed railway bridge piles around deep foun-
dation pits, through finite element numerical simulation,
analyzed the influence mode of deep foundation pit exca-
vation on supporting structure and pile foundation and then
verified the value with field monitoring data. Zhi-Guo [17]
proposed a two-stage method to consider the viscoelasticity
of soil to obtain the time domain solution of the interaction
between adjacent piles and foundation pit excavation. ,e
disturbed soil shows the rheological characteristics during
excavation. Zhang [18] analyzed the existing tunnel defor-
mation caused by different double foundation pit excavation
in different construction stages by establishing a three-di-
mensional finite element model. ,e results show that when
the double foundation pit is parallel to the adjacent tunnel,
the tunnel deformation is larger, and the maximum hori-
zontal displacement is about 10% larger than the dis-
placement of the double foundation pit perpendicular to the
tunnel. Later tunnels in later excavation will result in tunnel
deformation greater than approximately 7% of previous
excavations. Hailong [19] established a simulation model
and compared it with the large finite element software
ABAQUS with different mining schemes. ,e results show
that in this case, the deformation of the supporting structure
is the smallest and the safety of the foundation pit is the
largest. ,at is, the slope C and the slope S are excavated to
the shore line, and the deformation and stress of the
retaining structure are stabilized and controlled. In order to
study the soil pressure and deformation characteristics of
double-row piles in foundation pit excavation, Yijun con-
ducted large-scale physical model tests based on similar
theoretical principles to simulate the deformation of double-
row piles in foundation pit excavation [20]. Hanson B re-
tains all terms of the stress tensor and uses a Glen-type
power law for viscosity calculations [21].

In this paper, the effects of foundation pit excavation and
precipitation on adjacent buildings are studied in detail. ,e
main research work includes the following aspects: sum-
marizing and analyzing the soil consolidation theory,
foundation pit excavation, and precipitation process;
influencing factors of displacement in adjacent soil layers;
influence mechanism and influence types of excavation and
precipitation on adjacent buildings; analysis of internal force
variation law of adjacent frame structures caused by the
excavation of foundation pits; safety and adaptation of
structural members. ,e finite element model considering
the whole process of foundation pit excavation is established,
and the variation law of the upper layer displacement around
the foundation pit and the deformation law of the retaining
structure are analyzed. ,e calculation results of precipi-
tation and no consideration of precipitation and different
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excavation methods will be considered. Analyze and com-
pare; study the law of internal force variation of adjacent
buildings caused by foundation pit excavation and precip-
itation, and check the safety and adaptability of structural
members.

2. Method

2.1. Mechanism and Type of Foundation Pit Excavation and
Precipitation on Adjacent Buildings. ,e excavation and
precipitation process of the foundation pit will cause the
horizontal and vertical displacement of the soil around the
foundation pit, and the vertical and horizontal displace-
ments will change with the relative distance of the foun-
dation pit and the depth of the soil layer. When the building
is located around the foundation pit, the displacements
caused by the deformation of the soil at different locations
on the building are also different. At this time, additional
stress and excessive vertical deformation or horizontal lat-
eral displacement will be generated inside the building.
When the additional stress reaches a certain value, the
building will locally crack and may eventually cause local
damage, tilt, or collapse of the structure.

2.1.1. Influence of Uniform Surface Settlement on Buildings.
When the ground surface is uniformly settled, the building
will sink as a whole. In general, this uniform settlement does
not cause cracking and structural damage to the building.
However, excessive surface subsidence will bring about
adverse effects such as poor drainage on the ground and
reduced space, which will affect its normal function.

2.1.2. Influence of Uneven Surface Subsidence on Buildings.
Uneven settlement on the surface will cause excessive de-
formation, cracking, tilting, and even damage to the upper
building. ,e uneven settlement response of the building to
the foundation is more sensitive than uniform settlement.
Due to the low rigidity of the brick-concrete structure, the
wall is easily cracked under the uneven settlement of the
foundation; the uneven settlement of the column foundation
will generate large secondary stress in the frame structure,
and the original force of the frame structure is changed. ,is
case even affects the ductility and seismic frame structure;
high-rise buildings with a high center of gravity easily lead to
nonuniform overall tilt in building in-ground subsidence
and affect the stability against overturning of the building.

2.1.3. /e Impact of Horizontal Movement on the Building.
,e horizontal deformation of the surface has two kinds of
stretching and compression, which has a great destructive
effect on the building, especially the influence of tensile
deformation. In the building in the stretching zone, the
foundation bottom surface is subjected to the outward
friction from the foundation, and the foundation side is
subjected to the outward horizontal thrust from the foun-
dation. However, the general building has little ability to

resist the stretching, and the small building is small. Tensile
deformation causes the building to crack.

2.1.4. Building Cracking Caused by Changes in Surface
Curvature. When the local quality conditions are complex,
the surface deformation is more complicated, and buildings
with larger spans may be cracked due to changes in surface
curvature. Under the action of negative curvature (the
surface is relatively concave), the central part of the building
is suspended, causing the wall to produce positive splayed
cracks and horizontal cracks. If the length of the building is
too large, the building will break from the bottom under the
action of gravity, causing the building to break; under the
action of the positive curvature (the surface is relatively
convex), the two ends of the building will be partially
suspended, so that the wall of the building has an inverted
eight-word crack. In severe cases, the end of the beam will be
pulled out from the wall or column, causing the building to
collapse.

2.2. Soil Seepage Consolidation /eory

2.2.1. Groundwater Seepage /eory. ,e movement of
groundwater is generally divided into the movement of
saturated water with gravity water and the movement of
capillary water with capillary water and combined water.,e
so-called groundwater movement refers to the movement of
saturated water with gravity water. Seepage refers to the flow
of groundwater in the pores of the soil. ,e seepage of
groundwater is caused by the permeability of the soil me-
dium and the head difference. When the groundwater is in a
static equilibrium state, the water potential energy at each
point in the soil is equal; when the groundwater level is
lowered, the potential energy difference is generated at each
point of the soil due to the destruction of the original balance
of the soil from high energy to low energy. In the analysis of
soil seepage, the head is often used to indicate potential
energy, and the head h at any point is as follows:

h � z +
u

cω
+

v
2
x

2g
, (1)

where z is the distance from the calculation point to the
reference plane. u is the pore water pressure at this point; cω
is the bulk density of water; vx is the seepage velocity. ,e
three right items in the above equation represent the po-
sition head, the hole pressure head, and the speed head.
Usually, due to the small flow velocity vx of the upper body,
the influence on the total potential energy can be ignored,
namely:

h � z +
u

cω
. (2)

2.2.2. Biot Consolidation /eory. Take a microelement in
the soil. If the volume force only considers gravity, the
z-direction is opposite to the direction of gravity, and the
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compressive stress is positive. ,e three-dimensional
equilibrium equation of the microelement is as follows:
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where c is the bulk density of the soil, and σx, σy, and σz are
the total stresses. According to the principle of effective
stress, the total stress is the sum of the effective stress σ′ and
the pore water pressure u, and the pore water does not
withstand the shear stress. ,e above formula can be re-
written as follows:
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where σx
′, σy
′, σz
′ is the effective stress and (zu/zx), (zu/zy),

(zu/zz) is the unit penetration force in each direction.
Under normal circumstances, it is assumed that the soil

is completely saturated, the soil particles and water are
incompressible, and the amount of water flowing out of the
unit body during the dt time must be equal to the volume
change of the unit body at the same time. When considering
the source and sink term ω, the continuous condition is as
follows: the sum of the amount of water flowing out of the
unit body and the change of the source and sink in the dt
time must be equal to the volume change of the unit body in
the same time, namely,
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When the source sink term ω is not considered, the
above formula is as follows:
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,e above formula is the continuous equation of seepage
expressed by displacement and pore water pressure. ,e
change of pore pressure and displacement at any point in the
soil with time must satisfy both the equilibrium equation
and the continuity equation.,e two equations are related to
Biot’s consolidation equation. It contains 4 unknown
functions u, wx, wy,wz. ,e four unknowns can be solved
under certain initial conditions and boundary conditions.

2.3. Finite Element Method Application

2.3.1. Discretization of the Model. ,e solution model is
discretized into a finite number of cells, and the ap-
propriate cell type is selected to simulate the actual
physical properties. ,e cells are connected to each other
only at the nodes; that is, the original solution domain is
replaced by a set approximation of a finite number of
cells.

2.3.2. Analysis of the Unit. Using the geometric equation,
the strain relationship of the element is represented by the
joint displacement:

ε{ } � [B] δ{ }
e
, (7)

where {ε} is the element strain matrix and [B] is the geo-
metric matrix, while δ{ }

e is the element displacement matrix.
Using the physical equation, the stress relationship of the

element is represented by the joint displacement:

σ{ } � [D][B] δ{ }
e
. (8)

{σ} is the element stress matrix, and [D] is the elastic
matrix associated with the element material. ,e above
formula is also applicable to nonlinear materials (such as
nonlinear elasticity, elastoplasticity, viscoelasticity, etc.), and
different material matrices [D] are used for different ma-
terials. Using the principle of virtual work to establish the
relationship between the joint force acting on the element
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and the displacement of the joint, i.e., the element stiffness
equation:

R{ }
e

� [k] δ{ }
e
, (9)

where [k] is the element stiffness matrix.

2.3.3. Overall Analysis and Solution. According to the
principle that adjacent units are equally displaced at the
common node, each unit stiffness matrix is assembled to form
an overall stiffness matrix; and the equivalent node force arrays
acting on each unit are formed to form a total load array. ,e
equilibrium equation of the whole structure expressed by the
overall stiffness matrix [K], the load array [R], and the overall
node displacement array {δ} is obtained:

R{ } � [K] δ{ }. (10)

After introducing the boundary conditions in the
equations, the solution can be solved to obtain the unknown
node displacement.

3. Experiment

3.1. Observation Point Layout and Construction

3.1.1. Level Reference Point. ,ere are 3 reference points in
this survey, numbered BM1-BM3, located in the northwest
direction of the foundation pit, at the intersection of
Zhongshan Road and Youth Street, 485 meters away from
the northwest corner of the foundation pit, away from the
construction deformation zone.

3.1.2. Settlement Observation Point. ,e ground subsidence
observation point is set on the sidewalk isolation belt of the west
side of the foundation pit and the sidewalk of the Daxi Road
sidewalk on the south side. It is set at about 50 meters, and 11
ground settlement observation points are set up.,e number is
D1-D11. ,e ground settlement observation point is made of
Φ22m and 1.5m long steel bars.

3.1.3. Support Displacement Reference Point. In this mea-
surement, four displacement reference points are set on the
midpoint of the crown beam around the foundation pit,
numbered G1-G4. ,e reference point is made of steel bars
inserted into the center of the concrete platform and welded
to the steel bars on the crown beam.

3.1.4. Displacement Observation Point. Support observa-
tion points are set on the crown beam of the cast-in-place
piles around the foundation pit. ,e distance between the
observation points is about 40 meters, and there are 13
points, numbered B1–B13. ,e observation points are
welded by the steel bars in the crown beam, and the
bottom of the reinforcement is cemented to ensure that
each measurement point is firmly integrated with the
crown beam.

3.2. Evaluation Criteria

(1) “National Standards of the People’s Republic of
China and Engineering Measurement Standards
(GB50026-93)”

(2) “National Standards of the People’s Republic of
China and Building Foundation Design Codes
(GB50007-2002)”

(3) “Industrial Standards of the People’s Republic of
China·Technical Regulations for Building Founda-
tion Pit Support (JGJ120-99)”

(4) “Industrial Standards of the People’s Republic of
China and Technical Specifications for Building
Foundation Pit (YB9258-97)”

Both the elevation and the plane use an independent
coordinate system. ,e error in the elevation of the vertical
displacement observation point is ±1.0mm, and the error in
the position of the horizontal displacement observation
point is ±3.0mm. According to the national second-class
leveling technical requirements, the data can reflect the real
situation.

3.3. Monitoring Instruments and Accuracy. ,e settlement
observation instrument adopts the Swiss N3 precision level
instrument (which is a DS05 class instrument) and an in-
dium steel ruler. Level accuracy: ±0.4mm/km.

,e displacement observation instrument adopts Japan
Topcon GTS-332W total station instrument, ranging ac-
curacy: ±2mm+2 ppm; angle measurement accuracy: 2″.

4. Results and Discussions

4.1. Settlement Analysis of Adjacent Frame Structure of
Foundation Pit

4.1.1. Influence of Frame Structure Distance from Foundation
Pit. When the distance between the adjacent frame struc-
ture and the foundation pit wall is 5m, 10m, 15m, 20m,
30m, respectively, the foundation settlement is shown in
Figure 1.

As can be seen from Figure 1, the settlement at the same soil
layer position considering the frame structure is larger than that
without considering the building, compared to the case where
the building is not considered. It can be seen from Figure 1 that
under different distances, the settlement trend of the adjacent
frame structure foundation is basically the same, the foundation
settlement near the foundation pit is larger than the settlement
on the other side of the foundation, and the maximum set-
tlement occurs when the distance from the foundation pit is
10m. Time: It can be seen fromTable 1 that when the distanceD
of the frame structure from the foundation pit wall is 5m, 10m,
15m, 20m, 30m, respectively, themaximumdifferenceΔδvm of
settlement differences between adjacent columns is 6.84mm,
6.96mm, 6.34mm, 5.14mm, and 2.99mm, respectively. Under
different distances, the maximum value of settlement difference
Δδvm between adjacent columns occurs when the distance
between the frame structure and the foundation pit is 10m,
which is about 2.3 times the distance from the foundation pit of
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30m. In addition, according to the “Code forDesign of Building
Foundations,” the allowable difference of settlement of adjacent
columns of the frame structure is 0.002L, and L is the center and
distance of adjacent columns. As can be seen from Figure 1, the
center distance of the adjacent column base is 6m, and the
allowable value of the difference in the settlement is 12mm. It
can be seen from Table 1 that the maximum settlement dif-
ference between adjacent column bases is less than the speci-
fication limit.

4.1.2. Frame Structure Foundation Settlement Results.
During the foundation pit excavation process, when the
excavation depth H of the foundation pit is 3m, 7m, and
10m, respectively, the settlement of the adjacent frame
structure foundation is shown in Figure 2.

It can be seen from Figure 2 that under different excavation
depths, the settlement trend of the foundation adjacent to the
frame structure is consistent, and the settlement of the
foundation near the foundation pit is larger than the settlement
of the other side of the foundation. It can be seen from Figure 2
that as the excavation depth increases, the settlement of the
frame structure foundation gradually increases, and the
maximum settlement increases from 17.89mm to 38.55mm.
When the excavation depth is 10m, the maximum settlement
Δδvm is about Dig depth 2.2 times the depth of 3m.

4.2. Internal ForceAnalysis of Adjacent Frame Shear Structure
of Foundation Pit

4.2.1. /e Law of Internal Force Variation of the Adjacent
Frame Shear Wall Structure of the Foundation Pit. In order
to make the influence of the foundation pit excavation

process on the adjacent frame shear structure as large as
possible, the distance D of the frame shear structure from
the foundation pit wall is 10 m, the depth of the un-
derground continuous wall into the soil layer Dw is 25 m,
and the thickness of the underground continuous wall is
600 mm, and the settlement diagram of the frame shear
structure is shown in Figure 3.

According to the calculation in Figure 3, the settlement
difference Δδv at both ends of the foundation is 104.6mm,
and the foundation inclination values are all 0.00349, which
is greater than the limit of 0.003 for the Design Standard for
Building Foundations.

4.2.2. Checking Calculation of Bearing Capacity of Frame
Beam. ,e bottom layer frame beam with the largest bending
moment is selected to check the bending bearing capacity. It can
be seen that the maximum bending moment of the beam end is
M1� 35.52 kN/m. In addition, according to the calculation
results of PKPM internal force, the beam end moment of the
frame beam under the dead load and live load is
M2� 69.2 kN/m, and the total bending moment value of the
beam end is M�M1+M2�104.72 kN/m. ,e frame beam
has a cross section of bxh� 200mm× 600mm and is made of
C30 concrete and HRB335 steel. Calculated by the formula,
the beam end bearing capacityM is 97.78 kN/m, which is less
than the design value of 104.72 kN/m.,at is, the frame beam
will be deformed by the normal section.

4.3. Settlement Analysis of Adjacent Frame Shear Wall
Structure in Foundation Pit. During the foundation pit
excavation process, when the excavation depth H of the

Table 1: Settlement difference of adjacent column bases at different distances from the foundation pit wall.

Analysis item Distance from the foundation pit wall

Settlement difference between adjacent columns

5 10 15 20 25
1.18 2.94 4.47 3.94 2.33
3.95 6.33 6.34 5.14 2.99
6.61 6.96 6.07 4.74 2.64
6.84 6.39 5.28 4.06 2.21
6.81 6.38 5.33 4.14 2.25
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Figure 1: Settlement diagram of frame structure foundation at different distances from the foundation pit wall.
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foundation pit is 3m, 7m, and 10m, respectively, the set-
tlement of the adjacent frame shear structure foundation is
shown in Figure 4.

As can be seen from Figure 4, under different exca-
vation depths, the settlement trend of the foundation
adjacent to the frame shear structure is consistent, and
the settlement of the foundation near the foundation pit
is larger than the settlement on the other side of the
foundation. With the increase of excavation depth, the
settlement of the frame shear structure foundation is
gradually enlarged. ,e maximum settlement Δδvm is
gradually increased from 19.03 mm to 46.41 mm, and the
excavation depth is about 2.4 times the excavation depth
of 3 m. Under different excavation depths, when the
excavation depth is 10 m, the average settlement of the
frame shear structure foundation and the settlement
difference between the two ends are the largest. ,e
maximum settlement Δδvm of the excavation depth of
10 m is about 2.9 of the excavation depth of 3 m. ,e
maximum value Δδvm of the average settlement under

different excavation depths is 30.07mm, which is less
than the allowable value of 200 mm; the basic inclination
maximum θfm is 0.0011, which is less than the allowable
value of 0.003.

5. Conclusions

In this paper, a finite element model of foundation pit ex-
cavation considering adjacent frame structure is established,
and the distance from the foundation pit, foundation type,
excavation depth, precipitation, thickness, the depth of the
retaining structure, and excavation are analyzed based on the
finite element model. Modes and other factors affect the
settlement of the foundation structure adjacent to the
foundation pit and the deformation of the retaining
structure. At the same time, the variation law of internal
force caused by the excavation of the foundation pit is
analyzed, and the safety and adaptability of the structural

Excavation depth 3m
Excavation depth 7m
Excavation depth 10m

Settlement diagram of frame structure foundation
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Figure 2: Settlement diagram of frame structure foundation under different excavation depth.
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members are checked. ,is paper makes full use of the
combination of theoretical research and empirical research
and makes an empirical analysis based on the actual situ-
ation. According to the results of finite element analysis, the
following conclusions can be drawn:

(1) After comparison and analysis, the distanceD between
the adjacent frame structure and the foundation pit
wall is 5 μm, 10 μm, 15 μm, 20 μm, 30 μm, respectively.
It can be found that the settlement maximum value
δvm and the settlement difference between adjacent
column bases under different distances.,emaximum
value δvm occurs when the distance between the frame
structure and the foundation pit is 10m, and the
maximum value of the settlement difference δvm when
the distance from the foundation pit is 10m is about
2.3 times the distance from the foundation pit of 30m.
In addition, as the distance between the frame
structure and the foundation pit increases, the lateral
displacement of the underground continuous wall
near the frame structure side gradually decreases, and
the distance from the foundation pit wall is 30m. ,e
lateral shift maximum value is reduced by 4.7 com-
pared with 5m. %.

(2) Comparative analysis: the excavation depth H of the
foundation pit is 3m, 7m, 10m, respectively. It can be
found that with the increase of the excavation depth, the
settlement and settlement difference of the frame
structure foundation are gradually increased, and the
excavation depth is 10m.,emaximum settlement δvm

of the settlement difference is about 2.8 times the ex-
cavation depth of 3m. In addition, with the increase of
excavation depth, the maximum value of lateral dis-
placement of underground continuous wall is gradually
increased, and the maximum value of lateral dis-
placementΔδwvm is about 3.7 times of excavation depth
of 3m when excavation depth is 10m.

(3) Comparative analysis: the situation of using one
precipitation, two precipitations, and three precip-
itations in the excavation process of the foundation
pit can be found that with the increase of the number
of precipitations during the excavation process, the
settlement and settlement difference of the foun-
dation are gradually reduced. ,e maximum set-
tlement of the foundation and the maximum
difference Δδvmof the settlement difference in single
precipitation are about 1.2 times that of the three
precipitations. In addition, with the increase of the
number of precipitations, the maximum lateral
displacement of the underground continuous wall
and the lateral displacement at the top of the wall
have a decreasing trend.,emaximum valueΔδvm of
the lateral displacement of the underground con-
tinuous wall during the three precipitations is re-
duced compared to the one precipitation 11.5%.
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Glaciology, vol. 41, no. 137, pp. 91–102, 2017.

Advances in Civil Engineering 9


